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Commissioner for Patents 
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Sir: 



PRELIMINARY AMENDMENT 



Preliminary to the review of the above identified application, please enter the 
following amendments. As required by 37 C.F.R. § 1.121, applicants have provided a 
separate marked-up version of the amended claims showing the changes relative to the 
previous version of those claims (attached). 
In the claims: 

Please replace claims 4-7 with the following amended claims 4-7. 

4. (Amended) The universal angle jig according to claim 1, wherein the 
reference ruler is provided with scale indicia used for indicating said angles to be 
obtained according to the position of said pivotal axis and said pivotal axis is provided 
with a mark used for pointing out a scale division corresponding to the position of said 
pivotal axis. 

5. (Amended) The universal angle jig according to claim 1 , 

wherein the reference ruler supports said pivotal axis so as to be freely slidable in 
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the direction of the diagonal line and comprises a guide groove having a width which is 
uniform throughout its entire length, and 

wherein said pivotal axis has such a shape that it can slide in the guide groove 
without rattling. 

6. (Amended) The universal angle jig according to claim 1, wherein the first 
rulers, the second rulers and the reference ruler each have uniform width and thickness in 
a direction along the linear portion. 

7. (Amended) The universal angle jig according to claim 1, wherein the pair 
of first rulers or the pair of second rulers respectively extend beyond their associated 
coupling point at which the pair of first rulers or the second rulers are coupled to each 
other. 

Respectfully submitted, 
KOLISCH, HARTWELL, DICKINSON, 
McCORMACK & HEUSER 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
Please replace claims 4-7 with the following amended claims 4-7. 
4. (Amended) The universal angle jig according to claim[s] 1[ to 3], wherein 
the reference ruler is provided with scale indicia used for indicating said angles to be 
obtained according to the position of said pivotal axis and said pivotal axis is provided 
with a mark used for pointing out a scale division corresponding to the position of said 
pivotal axis. 

5. (Amended) The universal angle jig according to claim[s] 1[ to 4], 
wherein the reference ruler supports said pivotal axis so as to be freely slidable in 

the direction of the diagonal line and comprises a guide groove having a width which is 
uniform throughout its entire length, and 

wherein said pivotal axis has such a shape that it can slide in the guide groove 
without rattling. 

6. (Amended) The universal angle jig according to claim[s] 1[ to 5], wherein 
the first rulers, the second rulers and the reference ruler each have uniform width and 
thickness in a direction along the linear portion. 

7. (Amended) The universal angle jig according to claim[s] 1[ to 6], wherein 
the pair of first rulers or the pair of second rulers respectively extend beyond their 
associated coupling point at which the pair of first rulers or the second rulers are coupled 
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to each other. 
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3 L ^i/> JC13 Rec'd PCT/PTO 28 FEB 2002 



If 

UNIVERSAL ANGLE JIG 



Technical Field 

The present invention relates to a universal angle jig and more particularly 
5 to a jig capable of making easy and accurate measurements of arbitrary angles. 

Background Art 

Typical Japanese houses are provided with a gable roof with verge rafters 
attached in the form of a mountain. For constructing such verge rafters, boards 
10 are obliquely cut at their ends and two rafter boards are fit to each other at their 
obliquely cut ends to be fixed to a gable. 

With respect to a crown molding between a wall surface and a ceiling and 
a skirting board between a wall surface and a floor board in the construction of the 
interior of a room, two components of a crown molding or skirting board are 
15 fixedly fit to each other at their obliquely cut ends at a corner of the room. 

If the oblique cutting of ends of board materials in the construction of such 
verge rafters, crown moldings or skirting boards is done by a carpenter depending 
on his sense, a gap would be created between the joint surfaces of the two 
components of a verge rafter, crown molding or skirting board, resulting in 
20 marring of the appearance. 

A carpenter's square 10 such as shown in Figure 1 is often used for 
determining the proper angles of cuts for various members in the construction of a 
house etc. However, the angle that can be measured by the carpenter's square 10 
is limited to fixed angles of 45"", 90° and ISS"". In recent years, roofs are 
25 sometimes constructed in special form and houses are sometimes built on an 
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irregular-shaped (complicated-shaped) land. In these cases, the carpenter's square 
10 cannot make desired angle measurements. 

As an attempt to cope with such cases, a universal square 20 has been put 
to practical use, which has a long ruler and a short ruler coupled at their ends so as 
5 to swivel relative to each other. For example, where the proper angle of cuts for 
verge rafters is determined using the universal square 20, the following procedure 
is taken: the two rulers of the universal square 20 are opened as shown in Figure 
3(a) and held to a gable defined by roof boards 50 as shown in Figure 3(b); two 
straight lines 2 1 which make the angle of the gable roof are traced on a paper by 

10 the two rulers as shown in Figure 3(c); points 22 on the straight lines 21, which 
are equidistant from the intersection of the straight lines 2 1 , are obtained; circular 
arcs having the same radius are drawn with their respective centers at the points 22 
to obtain the intersections 23 of the circular arcs; a straight line 24 connecting 
the intersections 23 is drawn; the angle between either one of the straight lines 21 

15 and the straight line 24 is measured to obtain one-half the angle of the gable 
defined by the roof boards 50, thereby determining an oblique angle (cutting 
angle) for the verge rafters to be cut. 

Alternatively, an oblique angle (cutting angle) for verge rafters may be 
obtained such that: as shown in Figure 4, a plumb bob 25 is suspended from the 

20 intersection of the roof boards 50; the long ruler of the universal square 20 is fit to 
the plumb bob 25 while the short ruler being held to one of the roof boards 50; and 
the angle made by the long and short rulers is measured to determine the oblique 
angle. 

The measurement of an arbitrary angle by use of the conventional 
25 universal square 20, however, is disadvantageous in that not only an extremely 
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troublesome procedure is involved but also use of the plumb bob 25 is required in 
order to obtain one-half the internal corner angle, and that the plumb bob 25 can 
be used only when the corner having an internal comer angle opens in a vertical 
direction. 

5 

Disclosure of the Invention 
The invention is directed to overcoming the above problems and a primary 
object of the invention is therefore to provide a universal angle jig capable of 
making easy and accurate measurements of arbitrary angles and one-half the 
10 arbitrary angles. 

According to the invention, there is provided a universal angle jig 
comprising: 

a pair of first rulers each having a linear portion at least at a part thereof 
and being pivotally supported at any position along the linear portions so as to be 
15 freely pivotable relative to each other; 

a pair of second rulers each having a linear portion at least at a part thereof, 
being pivotally supported at any position along the linear portions so as to be 
freely pivotable relative to each other, and being pivotally coupled to the first 
rulers respectively, so that a parallelogram having four sides of equal length is 
20 defined by connecting four pivotal axes with straight lines; and 

a reference ruler having a linear portion at least at a part thereof, 
supporting the pivotal axes for the pair of fist rulers and for the pair of second 
rulers such that said two pivotal axes are respectively coupled to positions along 
the linear portion of the reference ruler, and permitting at least either one of said 
25 two pivotal axes to freely move in a direction along a diagonal line of the 
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parallelogram, 

wherein one or more angles, which are among an angle formed by the pair 
of first rulers, an angle formed by the pair of second rulers, and an angle formed 
by the reference ruler and either one of the first rulers or one of the second rulers, 
5 are specified as angles to be obtained. 

One of the aspects of the invention resides in the point that two pairs of 
rulers (the first rulers and the second rulers) are pivotally coupled to one another 
such that a parallelogram having four sides of equal length is formed by 
connecting the four pivotal axes with straight lines, whereby the parallelogram is 

10 deformable within a plane while remaining in its parallelogrammatic configuration, 
and that a reference ruler is provided at a position corresponding to the position of 
a diagonal line of the parallelogram, passing through the pivotal axis (vertex) for 
the pair of first rulers and the pivotal axis (vertex) for the pair of second rulers, so 
that the parallelogram is supported by the reference ruler. 

15 The means of supporting the parallelogram by the reference ruler can take 

any form provided that it meets the condition in which at least either of the above 
vertexes is freely movable in the direction of the diagonal line of the 
parallelogram. 

With the above arrangement, an arbitrary angle can be obtained by using 
20 the pair of first rulers or the pair of second rulers or using either one of the first 
rulers and either one of the second rulers. In addition, since the angle formed by 
the reference ruler and either one of the first rulers or either one of the second 
rulers is always equal to one-half the angle formed by the pair of first rulers or 
one-half the angle formed by the pair of second rulers, a half of an arbitrary angle 
25 can be easily, reliably obtained simply by setting the first or second rulers at the 



Page 4- APPLICATION; Our Docket - AGO 307 



.3 84*5 



arbitrary angle. 

While the universal angle jig of the invention can exert great effects when 
used for applications similar to those of the conventional universal squares, it may 
be used for other applications. For instance, it may be mounted on a cutter as a 
5 jig to be utilized in cutting of metallic materials or other materials at desired 
angles. 

The reference ruler, the first rulers and the second rulers are linear at least 
partially in order that they function as a ruler. Although the function of the 
universal angle jig of the invention can be achieved, for example, by making the 

10 outer side edges of the first and second rulers linear and making either of the side 
edges of the reference ruler linear, it is preferable, in the view of their appearances 
and easiness to handle, to make both side edges of these rulers linear. 

The material of the reference ruler and the first and second rulers is not 
particularly limited but it is preferable, in the light of wear resistance, strength and 

15 others, to use a metallic material such as aluminum (or aluminum alloys) or 
stainless steel; a relatively hard synthetic resin material; or combinations of them. 
Where the universal angle jig of the invention is used as a jig for a cutter as 
described earlier, a wear-resistant plate made from a super hard material may be 
attached to a part of the universal angle jig with which the cutting edge of the 

20 cutter comes into contact. 

In the universal angle jig of the invention, the movement of at least either 
one of two vertexes, one being formed by the pair of first rulers (the pivotal axis 
for the pair of first rulers) whereas the other is formed by the pair of second rulers 
(the pivotal axis for the pair of second rulers), in the direction of the diagonal line 

25 may be permitted and restrained freely, so that the above parallelogram can be 
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easily fixed at a given angle. Fixing of the parallelogram can also be carried out 
by freely permitting and restraining the pivotal movement of at least either the pair 
of first rulers or the pair of second rulers. In any case, the parallelogram can be 
kept in the same state by restraining the movement of at least any one of the 
5 pivotal axes or restraining the pivotal movement of at least any one of the first and 
second rulers. It should, however, be noted that more reliable fixing can be 
achieved by restraining the movements of a plurality of members among them at 
the same time. 

As a concrete means for carrying out the above permission/restraint, a 

10 pressing lever for pinching and pressing the first or second rulers may be used. 

Another concrete form of the permission/restraint means is such that the 
pivotal axis for the pair of first rulers and/or the pivotal axis for the pair of second 
rulers is formed from an external thread and this external thread is tightened by an 
internal thread together with the first or second rulers. 

15 Additionally, in the universal angle jig of the invention, the reference ruler 

is provided with angle scale indicia for indicating the position of the vertex 
formed by the pair of first rulers (the pivotal axis for the pair of first rulers) and/or 
the vertex formed by the pair of second rulers (the pivotal axis for the pair of 
second rulers) which is movable according to an objective angle to be obtained. 

20 In this case, the universal angle jig can be utilized as the so-called "bevel square" 
which measures an objective angle by reading a scale division pointed out by a 
mark applied to either one of the pivotal axes. The above angle scale indicia 
should be variable pitch indicia and may be designed to indicate not only angles 
but also ratios that express roof slopes (pitches). 

25 Further, the universal angle jig of the invention is designed such that the 
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pivotal axis for the first rulers and/or the pivotal axis for the second rulers is 
supported so as to be freely slidable along a guide groove in the direction of the 
diagonal line, the guide groove having uniform width and being provided for the 
reference ruler. In this structure, the pivotal axis(axes) is configured to slide 
5 without rattling relative to the guide groove, thereby eliminating the risk that the 
pivotal axes supporting the first and second rulers respectively topple to the 
guide groove, so that the arbitrary angle and one-half the arbitrary angle can be 
accurately obtained. 

In the universal angle jig of the invention, since it is desirable to turn the 

10 reference ruler and the first and second rulers in desired directions and to utilize 
their width-wise edges, each ruler is preferably uniform in thickness and width in 
a direction along its linear portion. 

In addition, the universal angle jig of the invention is such that, either the 
pair of first rulers or the pair of second rulers extend beyond a coupling point at 

15 which the first or second rulers are pivotably coupled to each other, whereby when 
the reference ruler is brought into contact with an objective member to be marked 
as a reference line and marking is carried out along one of the rulers (one of the 
first rulers or one of the second rulers) which extend beyond the above coupling 
point, sufficient length for marking can be assured so that it becomes possible to 

20 mark cut lines on members having great width. 

Further, the universal angle jig of the invention is such that, the pair of 
rulers (the first or second rulers) which extend beyond their coupling point are 
substantially twice the other pair in length, whereby when the first and second 
rulers are collapsed in a longitudinal direction of the reference ruler, they can be 

25 accommodated within the space corresponding to the length of the reference ruler, 
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which contributes to convenient storage and carrying. 

Brief Description of the Drawings 
Figure 1 illustrates one example of the structure of a conventional 

5 carpenter's square. 

Figure 2 illustrates one example of the structure of a conventional 

universal square. 

Figures 3(a) to 3(c) diagrammatically show a method of using the universal 

square shown in Figure 2. 
0 Figure 4 diagrammatically shows another method of using the universal 

square shown in Figure 2. 

Figure 5 illustrates a universal angle jig according to a preferred 

embodiment of the invention, wherein Figure 5(a) is a front elevation and Figure 

5(b) is a back elevation. 
[5 Figure 6 is an exploded perspective view illustrating a structure of an 

essential part of the universal angle jig shown in Figures 5(a) and 5(b), and 

illustrating a part (where a pair of first or second rulers are overlapped with each 

other) nearby a pivotal shaft at the leading ends of the pair of first rulers or at the 

trailing ends of the pair of second rulers. 
20 Figure 7 illustrates a reference ruler of the universal angle jig shown in 

Figures 5(a) and 5(b) and one form of scale indicia provided for the reference 

ruler. 

Figure 8 diagrammatically shows a method of using the universal angle jig 
shown in Figures 5(a) and 5(b). 
25 Figure 9 diagrammatically shows another method of using the universal 
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angle jig shown in Figures 5(a) and 5(b). 

Figure 10, comprised of Figures 10(a) and 10(b), illustrates a structure of a 
universal angle jig according to another embodiment, wherein Figure 10(a) is a 
front elevation and Figure 10(b) is a back elevation. 
5 Figure 11 diagrammatically shows a method of using the universal angle 

jig shown in Figures 10(a) and 10(b). 

Figure 12 diagrammatically shows another method of using the universal 
angle jig shown in Figures 10(a) and 10(b). 

10 Best Mode for Carrying Out the Invention 

First Embodiment 

Referring now to the accompanying drawings, the invention will be 
hereinafter described in details according to its preferred embodiments. 

Figures 5 to 9 show a first preferred embodiment of the universal angle jig 

15 of the invention. As shown in Figures 5(a) and 5(b) which illustrate the universal 
angle jig of the first embodiment in its stored condition, the universal jig has, in 
combination, (i) a long reference ruler 110; (ii) a pair of first rulers 120 that are 
slightly shorter than the reference ruler 110; and (iii) a pair of second rulers 130 
that have length substantially one-half the length of the first rulers 110. 

20 It should be noted that, in the description of the present embodiment, for 

simplicity, the upper and lower sides of the jig shown in Figures 5(a) and 5(b) are 
referred to as "leading end" and "trailing end" respectively, and the side shown in 
Figure 5(a) is referred to as "front side" while the side shown in Figure 5(b) is 
referred to as "rear side". 

25 As shown in Figures 5(a) and 5(b), the reference ruler 110 is made from an 
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aluminum alloy or an ABS resin containing glass fiber kneaded thereinto and has 
uniform thickness and width throughout its entire length in a longitudinal direction, 
with both side edges being linear and both ends rounded into an circular arc shape. 
The reference ruler 110 has a guide groove 111 at its center, the guide groove 111 

5 having uniform width and extending substantially throughout the entire length of 
the reference ruler 110 in a longitudinal direction. 

The first rulers 120 are also respectively made from an aluminum alloy or 
an ABS resin containing glass fiber kneaded thereinto and have uniform thickness 
and width throughout their entire length in a longitudinal direction with both side 

10 edges being linear and both ends rounded into a circular arc shape. Formed at the 
leading ends of the pair of first rulers 120 are insertion holes 143a, 144a (see 
Figure 6). At the intermediate parts of the first rulers 120, small-diameter screw 
holes (i.e., helically threaded holes 131 for screws 131 described later) are formed. 
The second rulers 130 are also respectively made from an aluminum alloy 

15 or an ABS resin containing glass fiber kneaded thereinto and has uniform 
thickness and width throughout their entire length in a longitudinal direction with 
both side edges being linear and both ends rounded into a circular arc shape. The 
second rulers 130 have length substantially equal to the distance between the 
insertion holes 143a, 144a and small-diameter screw holes of the first rulers 120. 

20 Each second ruler 130 has, at its leading end, an insertion hole (i.e., a screw hole 
for the screw 131 to be described later) corresponding to its associated 
small-diameter screw hole described above and has, at its trailing end, an insertion 
hole 143b (144b) (see Figure 6) similar to the insertion holes 143a, 144a of the 
first ruler 120. 

25 As seen from Figure 6, the overlapped portion (at the leading end) of the 
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first rulers 120 and the overlapped portion (at the trailing end) of the second rulers 
130 have the same shape and are halved in thickness so that the thickness of the 
whole universal angle jig is not excessively increased and the rear surfaces of the 
two pairs of linear rulers 120 and 130 are substantially flush with each other. 

5 As shown in Figure 6, a sliding piece 140a is inserted, from the underside 

of the reference ruler 110, through the leading end of the guide groove 111 of the 
reference ruler 110 and through the insertion holes 143 a, 144a defined at the 
leading ends of the pair of first rulers 120 which are overlapped with each other. 
The sliding piece 140a assumes the form of a pin designed so as not to slip off 

10 upwardly. The sliding piece 140a has, at its leading end, an extemal thread 
portion 145a which is, in turn, screwed into an internal thread 141 with the pair of 
first rulers 120 held between. The pin-shaped head (the lower part in Figure 6) of 
the sliding piece 140a is cut away at the right and left sides such that the right and 
left cut faces are parallel with each other and the width of the cut-away part of the 

15 pin-shaped head coincides with the width of the guide groove 11. This allows the 
sliding piece 140a to freely slide within the guide groove in a longitudinal 
direction without rattling. 

A similar sliding piece 140b is inserted from the underside of the reference 
ruler 110 through the trailing end of the guide groove 111 and through the 

20 insertion holes 143b, 144b defined at the trailing ends of the pair of second rulers 
130 which are overlapped with each other. The sliding piece 140b has, its leading 
end, an external thread portion 145b which is, in turn, screwed into an internal 
thread 141b with the pair of second rulers 130 held between. 

Laid over the middle point of each first ruler 120 viewed in a longitudinal 

25 direction is the leading end of the corresponding one of the second rulers 130 
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which have length one-half the length of the first rulers 120 as has been described 
earlier. The screw 131 is inserted into the insertion hole (not shown) of each 
second ruler 130 and screwed into the aforesaid small-diameter screw hole of each 
first ruler 120. In this way, the first rulers 120 and the second rulers 130 form a 

5 parallelogram the four sides of which are substantially equal to one another, and 
are coupled to one another so as to be relatively pivotable while being kept in the 
form of the parallelogram having four sides of equal length. 

In the first embodiment, as shown in Figures 5(a) and 5(b), the distance 
between the leading ends (corresponding to the position of the sliding piece 140a) 

10 of the first rulers 120 and the trailing ends (corresponding to the position of the 
sliding piece 140b) of the second rulers 130 is set slightly shorter than the length 
of the guide groove 111 in a longitudinal direction, when the first rulers 120 and 
the second rulers 130 are fully closed. Accordingly, either the leading ends of the 
first rulers 120 or the trailing ends of the second rulers 130 can be positioned on 

15 their associated end of the reference ruler 110 by sliding the reference ruler 110 
relative to the sliding pieces 140a, 140b when the jig is in the full closed 
condition. 

As illustrated in Figure 5(b) and the enlarged view of Figure 7, the rear 
surface (underside) of the reference ruler 110 has scale indicia 112a for indicating 

20 the angle between the first rulers 120 on one side edge (i.e., the left side in Figure 
7) of the guide groove 111 and scale indicia 112b for indicating the angle between 
the second rulers 130 on the other side edge (i.e., the right side in Figure 7). The 
scale indicia 112a, 112b are the same scale indicia except that their scale divisions 
increase in directions opposite to each other. For instance, they may be designed 

25 to indicate the range of from 20 degrees to 170 degrees as shown in Figure 7. 



Page 12- APPLICATION; Our Docket- ACO 307 



^xiO^ Cj^ ' ^lai Ml ■d.iS lln^i 4v.^ -CiJt Sll^i 



Another type of scale may be added which is calibrated with "slopes" such as 
numerals "2 to 12" as shown in Figure 7. It should be noted that "slopes" are 
used for indicating the slopes(pitches) of roofs as fractions represented by 
"height/base" in which the denominator is 10. 
5 The right and left sides of each sliding piece 140a (140b) are respectively 

provided with a notch 142a(142b) that corresponds to the scale indicia 112a (112b) 
and indicates the sliding position of the sliding piece 140a (140b) (see Figures 
5(b) and 6). 

For example, where verge rafters are constructed, using the universal angle 

10 jig of the above structure according to the first embodiment as shown in Figures 
8(a) to 8(d), the leading ends of the first rulers 120, that is, the sliding piece 140a 
inserted therein is allowed to slide so as to be positioned on the leading end of 
the reference ruler 110 (at that time, the internal thread 141a of the first rulers 120 
is slightly tightened), and then, the pair of first rulers 120 are opened to be fit to 

15 the roof boards 50 such that the angle formed by the first rulers 120 becomes 
coincident with the angle of the gable enclosed by the roof boards 50 as shown in 
Figure 8(a). At that time, the trailing ends of the pair of second rulers 130 slide 
backwards along the guide groove 111 of the reference ruler 110, while the pair of 
first rulers 120 and the pair of second rulers 130 being kept in the form of 

20 parallelogram described earlier. By tightening the internal thread 141a of the first 
rulers 120 and the internal thread 141b of the second rulers 130 with the first 
rulers 120 being fit to the gable defined by the roof boards 50, the parallelogram 
formed by the first rulers 120 and the second rulers 130 can be fixed. 

As shown in Figure 8(b) and Figure 8(c) which is a view taken in the 

25 direction of the white arrow of Figure 8(b), one side edge of the reference ruler 
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1 10 is fit to a side face of a board material 60 for a verge rafter. In this condition, 
a cut line is marked on the board material 60 along the outer edge (or inner edge) 
of one of the first rulers 120. Note that the rear surfaces of the first rulers 120 
and the second rulers 130 are substantially flush with each other as discussed 

5 earlier, so that they can be closely fit to one side of the board material 60. 

Then, the board material 60 is cut along the cut line. Since the angle 
formed by the pair of first rulers 120 is equal to the angle of the gable defined by 
the roof boards 50 and the angle formed by the reference ruler 110 and one of the 
first rulers 120 is one-half the angle formed by the pair of first rulers 120, the end 

10 of the board material 60 can be slanted at an angle that is one-half the angle of the 
gable. Another board material 60 is similarly cut. When butting the slant ends 
of the board materials 60 together, the board materials 60 are fit to each other 
without a gap, forming an angle coincident with the angle of the gable, as shown 
in Figure 8(d). 

15 In the condition shown in Figure 8(a), the scale division 112a pointed by 

the notches 142b of the sliding piece 140b located at the trailing end is read from 
the rear side, thereby obtaining the angle formed by the pair of first rulers 120. 

It should be understood that internal comer angles and half internal comer 
angles in other cases than the case described above can be readily measured with 

20 high accuracy in the similar manner. 

As shown in Figures 9(a) and 9(b), when measuring an extemal comer 
angle, the trailing ends of the second mlers 130, that is, the sliding piece 140b 
inserted therein is allowed to slide so as to be positioned at the trailing end of the 
reference ruler 110 (at that time, the internal thread 141b of the second mlers 130 

25 is slightly tightened), and then, the first rulers 120 and the second mlers 130 are 
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opened and set such that the angle formed by one of the first rulers 120 and one of 
the second rulers 130 which are positioned on the same side (the right side in 
Figure 9(a)) coincides with the external corner angle 70 of a corner as illustrated 
in Figure 9(a). At that time, the leading ends of the pair of first rulers 120 slide 

5 forwards along the guide groove 111 of the reference ruler 110, while the pair of 
first rulers 120 and the pair of second rulers 130 being kept in the form of 
parallelogram described earlier. By tightening the internal thread 141a of the first 
rulers 120 and the internal thread 141b of the second rulers 130 with the first ruler 
120 and the second ruler 130 being thus fit to the corner having the external comer 

10 angle 70, the parallelogram formed by the first rulers 120 and the second rulers 
130 can be fixed. 

Then, one side edge of the reference ruler 110 is fit to a side face of the 
board material 60 as illustrated in Figure 9(b). In this condition, a cut line is 
marked along the outer edge (or inner edge) of one of the first rulers 120 and the 

15 board material 60 is then cut along the cut line. Since the angle formed by one of 
the first rulers 120 and one of the second ruler 130 which are located on the same 
side is equal to the external comer angle 70 and the angle formed by the reference 
ruler 110 and one of the first rulers 120 is one-half the angle formed by one of the 
first rulers 120 and one of the second rulers 130 on the same side, the end of the 

20 board material 60 can be slanted at an angle that is equal to one-half the angle of 
the external comer angle 70. 

In the condition shown in Figure 9(a), the scale division 112b pointed by 
the notches 142a of the sliding piece 140a located at the leading end is read from 
the rear side, thereby obtaining the angle formed by one of the first rulers 120 and 

25 one of the second rulers 130 on the same side (the right side in Figure 9(a)) and 
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therefore the external corner angle 70. In this case, the angle formed by the pair 
of first rulers 120 is equal to the external comer angle 70. 

Second Embodiment 

5 Reference is made to Figures 10 to 12 to describe a universal angle jig 

according to another preferred embodiment of the invention. In Figures 10(a)and 
10(b), the universal angle jig of the second embodiment has a pair of first rulers 
220 and a pair of second rulers 230. The first rulers 220 are short rulers while the 
first rulers 120 of the first embodiment being long rulers (the length of the rulers 

10 220 is one-half the length of the rulers 120), and the second rulers 230 are long 
rulers while the second rulers 130 of the first embodiment being short rulers (the 
length of the rulers 230 is twice the length of the rulers 130). 

More specifically, the length of the first rulers 220 is defined as the 
distance from the sliding piece 140a and the internal thread 141a positioned on the 

15 vertex formed by the first rulers 220 to the respective screws 131 at which the first 
rulers 220 are coupled to the second rulers 230 respectively. The pair of second 
rulers 230 extend from their associated screws 131 beyond the sliding piece 140b 
and the internal thread 141b positioned on the vertex formed by the second rulers 
230. The length of the second rulers 230 of the second embodiment is 

20 substantially equal to that of the first rulers 1 30 of the first embodiment. 

The universal angle jig of the second embodiment is substantially 
equivalent or functions substantially similarly to the jig of the first embodiment 
except the above point. In the description of the second embodiment, like parts 
are indicated with the same reference numerals as in the first embodiment and a 

25 detailed explanation for them is omitted. 
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For example, where verge rafters are constructed by use of the universal 
angle jig of the above-described structure according to the second embodiment as 
illustrated in Figures 11(a) to 11(d), the leading ends of the first rulers 220, that is, 
the sliding piece 140a inserted therein is allowed to slide so as to be positioned on 

5 the leading end of the reference ruler 110 (at that time, the internal thread 141a of 
the first rulers 220 is slightly tightened), and then, the pair of first rulers 220 are 
opened to be fit to the roof boards 50 such that the angle formed by the first rulers 
220 becomes coincident with the angle of the gable defined by the roof boards 50 
as shown in Figure 11(a). At that time, the trailing ends of the pair of second 

10 rulers 230 slide backwards along the guide groove 111 of the reference ruler 110, 
while the pair of first rulers 220 and the pair of second rulers 230 being kept in the 
form of parallelogram. By tightening the internal thread 141a of the first rulers 
220 and the internal thread 141b of the second rulers 230 with the first rulers 220 
being fit to the gable defined by the roof boards 50, the parallelogram formed by 

15 the first rulers 220 and the second rulers 230 can be fixed. 

As shown in Figure 11(b) and Figure 11(c) which is a view taken in the 
direction of the white arrow of Figure 11(b), one side edge of the reference ruler 
110 is fit to a side face of the board material 60 for a verge rafter. In this 
condition, a cut line is marked along the outer edge (or inner edge) of one of the 

20 first rulers 220 or one of the second rulers 230 on the same side. Then, the board 
material 60 is cut along the cut line. Since the angle formed by the pair of first 
rulers 220 is equal to the angle of the gable defined by the roof boards 50 and the 
angle formed by the reference ruler 110 and one of the first rulers 220 or one of 
the second rulers 230 is one-half the angle formed by the pair of first rulers 220 

25 (in this case, the angle formed by the pair of second rulers 230 is the same as the 
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angle formed by the pair of first rulers 220), the end of the board material 60 can 
be slanted at an angle that is one-half the angle of the gable. Another board 
material 60 is cut in the similar manner. When butting the slant ends of the board 
materials 60 together, the board materials 60 are fit to each other without a gap, 
5 forming an angle coincident with the angle of the gable, as shown in Figure 11(d). 

In the condition shown in Figure 11(a), the scale division 112a pointed by 
the notches 142b of the sliding piece 140b located at the trailing end is read from 
the rear side, thereby obtaining the angle formed by the pair of first rulers 220. 

It should be understood that internal comer angles and half internal corner 
10 angles in other cases than the case described above can be readily measured with 
high accuracy in the similar manner. 

As shown in Figures 12(a) and 12(b), when measuring an external comer 
angle, the trailing ends of the second rulers 230, that is, the sliding piece 140b 
inserted therein is allowed to slide so as to be positioned at the trailing end of the 
15 reference ruler 110 (at that time, the internal thread 141b of the second mlers 230 
is slightly tightened), and then, the second rulers 230 are opened to be set such 
that the open angled part formed by the free ends of the second mlers 230 is fit to 
the corner having the external corner angle 70 as illustrated in Figure 12(a). At 
that time, the leading ends of the first rulers 220 slide forwards along the guide 
20 groove 111 of the reference ruler 110, while the pair of first mlers 220 and the pair 
of second rulers 230 being kept in the form of parallelogram described earlier. By 
tightening the internal thread 141a of the first mlers 220 and the internal thread 
141b of the second rulers 230 with the second rulers 230 being thus fit to the 
comer having the external comer angle 70, the parallelogram formed by the first 
25 rulers 220 and the second rulers 230 can be fixed. 
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Then, one side edge of the reference ruler 110 is fit to a side face of the 
board material 60 as shown in Figure 12(b). In this condition, a cut line is 
marked along the outer edge (or inner edge) of one of the second rulers 230 and 
then, the board material 60 is cut along the cut line (In this case, marking may be 

5 carried out based on the first ruler 220 on the same side). Since the angle formed 
by the pair of second rulers 230 is equal to the external corner angle 70 and the 
angle formed by the reference ruler 110 and one of the second rulers 230 (or one 
of the first rulers 220) is one-half the angle formed by the pair of second rulers 
230 (or the pair of first rulers 220), the end of the board material 60 can be slanted 

10 at an angle that is one-half the external comer angle 70. 

In the condition shown in Figure 12(a), the scale division 112b pointed by 
the notches 142a of the sliding piece 140a located at the leading end is read from 
the rear side, thereby obtaining the angle formed by the pair of second rulers 230 
(or the pair of first rulers 220) and therefore the external corner angle 70. 

15 While the reference ruler 110 having the scale indicia 112a, 112b is used 

for obtaining an angle as a numeral value in the above-described embodiments, the 
invention is applicable to cases where the reference ruler 110 does not include the 
scale indicia 112a, 112b. Although the invention is provided with the reference 
ruler 110 for tracing an internal or external corner angle and marking a board with 

20 a half of the traced angle, the reference ruler 110 may be omitted if it is required 
for only the purpose of tracing an internal or external corner angle. Even if the 
reference ruler 110 is omitted, an objective board can be marked with a half of a 
traced angle, for example, by bringing the sliding pieces 140a, 140b into contact 
with the objective board. 

25 
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Industrial Applicability 
The universal angle jig of the invention is capable of measuring the 
internal or external corner angle of any corner portions oriented in various 
directions and obtaining a half of the measured angle at the same time, without use 
5 of special members such as plumb bobs so that marking can be carried out in order 
to easily, accurately cut an end of a verge rafter, crown molding or skirting board. 
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What is Claimed is : 

1. A universal angle jig comprising: 

a pair of first rulers each having a linear portion at least at a part thereof 
and being pivotally supported at any position along the linear portions so as to be 
5 freely pivotable relative to each other; 

a pair of second rulers each having a linear portion at least at a part thereof, 
being pivotally supported at any position along the linear portions so as to be 
freely pivotable relative to each other, and being pivotally coupled to the first 
rulers respectively, so that a parallelogram having four sides of equal length is 
10 defined by connecting four pivotal axes with straight lines; and 

a reference ruler having a linear portion at least at a part thereof, 
supporting the pivotal axes for the pair of fist rulers and for the pair of second 
rulers such that said two pivotal axes are respectively coupled to positions along 
the linear portion of the reference ruler, and permitting at least either one of said 
15 two pivotal axes to freely move in a direction along a diagonal line of the 
parallelogram, 

wherein one or more angles, which are among an angle formed by the pair 
of first rulers, an angle formed by the pair of second rulers, and an angle formed 
by the reference ruler and one of the first rulers or one of the second rulers, are 
20 specified as angles to be obtained. 

2. The universal angle jig according to claim 1, further comprising a 
locking portion for permitting and restraining the movement of said pivotal axis in 
the direction of the diagonal line and/or the pivot of at least one of the pair of first 

25 rulers or at least one of the pair of second rulers. 
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3. The universal angle jig according to claim 2, wherein said locking 
portion is comprised of external thread portions formed on said two pivotal axes 
respectively and internal thread portions into which the external thread portions 
are screwed respectively. 

5 

4. The universal angle jig according to claims 1 to 3, wherein the reference 
ruler is provided with scale indicia used for indicating said angles to be obtained 
according to the position of said pivotal axis and said pivotal axis is provided with 
a mark used for pointing out a scale division corresponding to the position of said 

10 pivotal axis. 

5. The universal angle jig according to claims 1 to 4, 

wherein the reference ruler supports said pivotal axis so as to be freely 
slidable in the direction of the diagonal line and comprises a guide groove having 
15 a width which is uniform throughout its entire length, and 

wherein said pivotal axis has such a shape that it can slide in the guide 
groove without rattling. 

6. The universal angle jig according to claims 1 to 5, wherein the first 
20 rulers, the second rulers and the reference ruler each have uniform width and 

thickness in a direction along the linear portion. 
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7. The universal angle jig according to claims 1 to 6, wherein the pair of 
first rulers or the pair of second rulers respectively extend beyond their associated 
coupling point at which the pair of first rulers or the second rulers are coupled to 
each other. 

8. The universal angle jig according to claim 7, wherein either the pair of 
first rulers or second rulers, which extend beyond their coupling point, are 
substantially twice longer than the other pair. 
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Abstract 

A universal angle jig capable of providing any angle and a half the angle 
easily and accurately, wherein a parallelogram having four sides equal in length to 
each other is formed of a pair of first rules (120) and a pair of second rules (130), 
a reference rule (110) is provided on the diagonal position of the parallelogram, 
those portions of the first and second rules (120, 130) positioned at the opposed 
apexes of the parallelogram are supported slidably and fixedably along a guide 
groove (111) of the reference rule (HO), and an angle formed by any two of the 
first and second rules (120, 130) and the reference rule (110) is specified as an 
angle to be obtained. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Date : February 28, 2002 

Yoshimasa Morimoto Our Docket : ACO 307 

For : UNIVERSAL ANGLE JIG 

Commissioner for Patents 

BOX PATENT APPLICATION 

Washington, D.C. 20231 

Sir: 

PCT ARTICLE 34 AMENDMENT SUMMARY 

The present application was amended under PCT Article 34. A Japanese language 
copy of the Amendment and Remarks (entitled "Reply"), as well as a translation of the 
Amendment and Remarks are transmitted herewith. The Amendments are summarized 
below. The copy of the English translation of the international application submitted by 
applicant does not yet reflect these amendments. Applicant requests that these amendments 
be reflected in the above identified application. 
In the specification: 

During Intemational Preliminary Examination, the paragraph starting at page 3 line 21 was 
replaced with the following. 

"a reference ruler having a linear portion at least at a part thereof, supporting the 
pivotal axes for the pair of fist rulers and for the pair of second mlers such that said two 
pivotal axes are respectively coupled to positions along the linear portion of the reference 
ruler, and permitting both of said two pivotal axes to freely move in a direction along a 
diagonal line of the parallelogram," 
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During International Preliminary Examination, the paragraph at page 4 lines 15-18 was 
deleted. 

In the claims: 

During International Preliminary Examination, Claim 1 was amended to read as 
follows. 

1 . (Amended) A universal angle jig comprising: 

a pair of first rulers each having a linear portion at least at a part thereof and being 
pivotally supported at any position along the linear portions so as to be freely pivotable 
relative to each other; 

a pair of second rulers each having a linear portion at least at a part thereof, being 
pivotally supjported at any position along the linear portions so as to be freely pivotable 
relative to each other, and being pivotally coupled to the first rulers respectively, so that a 
parallelogram having four sides of equal length is defined by connecting four pivotal axes 
with straight lines; and 

a reference ruler having a linear portion at least at a part thereof, supporting the 
pivotal axes for the pair of fist rulers and for the pair of second rulers such that said two 
pivotal axes are respectively coupled to positions along the linear portion of the reference 
ruler, and permitting both of said two pivotal axes to freely move in a direction along a 
diagonal line of the parallelogram, 

wherein one or more angles, which are among an angle formed by the pair of first 
rulers, an angle formed by the pair of second rulers, and an angle formed by the reference 
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ruler and one of the first rulers or one of the second rulers, are specified as angles to be 



obtained. 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
In the specification: 

The paragraph starting at page 3 Une 21, should read as follows. 

"a reference ruler having a linear portion at least at a part thereof, supporting the 
pivotal axes for the pair of fist rulers and for the pair of second rulers such that said two 
pivotal axes are respectively coupled to positions along the linear portion of the reference 
ruler, and permitting [at least either one] both of said two pivotal axes to fi-eely move in a 
direction along a diagonal line of the parallelogram," 



The paragraph at page 4 lines 15-18 should be deleted. 



In the claims: 

Claim 1 has been amended as follows. 

1 . (Amended) A universal angle jig comprising: 

a pair of first rulers each having a linear portion at least at a part thereof and being 
pivotally supported at any position along the linear portions so as to be freely pivotable 
relative to each other; 

a pair of second rulers each having a linear portion at least at a part thereof, being 
pivotally supported at any position along the linear portions so as to be freely pivotable 
relative to each other, and being pivotally coupled to the first rulers respectively, so that a 
parallelogram having four sides of equal length is defined by connecting four pivotal axes 
with straight lines; and 
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a reference ruler having a linear portion at least at a part thereof, supporting the 
pivotal axes for the pair of fist rulers and for the pair of second rulers such that said two 
pivotal axes are respectively coupled to positions along the linear portion of the reference 
ruler, and permitting [at least either one] both of said two pivotal axes to freely move in a 
direction along a diagonal line of the parallelogram, 

wherein one or more angles, which are among an angle formed by the pair of first 
rulers, an angle formed by the pair of second rulers, and an angle formed by the reference 
ruler and one of the first rulers or one of the second rulers, are specified as angles to be 
obtained. 
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DECLARATION FOR PATENT APPLICATION (Foreign Agent involved) Docket Number ACQ 307 

As a below named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name. 

I believe I am the original, first, and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled LTNIVERSAL 
ANGLE JIG, the specification of which: 



is attached hereto 
AND 

^ was filed on August 25, 2000 as PCT International Application Number PCT/JPOO/05732. 



I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as amended 
by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR § 1 .56. 

I hereby claim foreign priority benefits under 35 U.S.C. § 1 19(a)-(d) or § 365(b) of any foreign application(s) for patent or inventor's 
certificate, or § 365(a) of any PCT International application which designated at least one country other than the United States, listed 
below and also have identified below, by checking the box, any foreign application for patent or inventor's certificate, or PCT 
International application having a filing date before that of the application on which priority is claimed. 
Prior Foreign Application Priority Not Claimed 

11-242502 Japan 30 8 1999 I I 



(Number) (Country) (Day/Month A' ear Filed) 

I hereby claim the benefits under 35 U.S.C. § 1 19(e) of any United States provisional application(s) listed below. 



(Application Number) (Filing Date) (Status - patented, pending, abandoned) 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and follow instructions from Arco Patent Office 
as to any action to be taken in the Patent and Trademark Office regarding this application without direct communication between the 
U.S. attorney or agent and the undersigned. In the event of a change in the persons from whom instructions may be taken, the U.S. 
attorney or agent named herein will be so notified by the undersigned. 

I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and to transact all business in the Patent and 
Trademark Office connected herewith. J. Pierre Kolisch, Reg. No . 15,802; J on M. Dickinson, Reg. No . 22,820; Jo hn M. McCormack, Reg. 
No. 26,948; Peter E. Heuser, Reg. No. 27^902; D avid P. Cooper, Reg. No .333^2 ; Pierre C. Van Rysselberghe, Reg. N o. 33,557 ; Walter W. 
Karnstein, Reg. No . 35,56^ ; Charles H. DeVoe, Reg. No. 37 JoSiJ )avid STD'Ascenzo, Reg. No. 39,952; Owen W. Dukelow, Reg. No^41,002: 
James R. Abney, Reg. No^ 42.2g3: Mark D. Alleman, Reg. No..42f3^ Michael M. Hall, Reg. No. 43,653 ; Christopher S. Tuttle, Reg. No. 
41357; B arbara A. McCoy, Reg. N o. 46,077; David E. Hall, Reg. No. P-51,17.2 ; Ellen M. Gonzales, Reg. No. 44,128; Pa ul W. Churilla, Reg. 
No. 47,658; Thomas A. Dougherty, Reg. No. P-51 ,21 4; Stanley M. Hollenberg, Reg. No. 47,(;^S; a^d Anton~E. Skaugset, Reg. No. 38,617. 
Address ali telephone calls to Mark D. Alleman at telephone number (503) 224-6655. Address all coiresponderjce t o Mark D . 
Alleman at Kolisch, Hartwell, Dickinson, McCormack & Heuser, 520 S.W. Yamhill Street, Suite 200, Portland, Oregon 97204.^ 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 

Full name of sole or first i^entor rgiven name, family nameli OdosbimaaaJMorimoto 

Inventor's signature TC^^ H I HAS A H P [ ry5[D Date Mar-nh 2002 

Residence Himeji-shi. Hvogo. Japan .Citiz^Tsj;iip Japan 

Post Office Address 90-1 5. Jotomachi. Ifimeji-shi. HvQga^70-0841 Japan T^^^C 



